Monosynaptic projections from the rostral ventrolateral medulla oblongata to identified sympathetic preganglionic neurons.
The rostral ventrolateral medulla oblongata plays an important role in the control of arterial blood pressure and it has strong descending projections into the intermediolateral nucleus of the thoracic spinal cord, where the majority of sympathetic preganglionic neurons are located. The purpose of this study was to see whether these projections form synaptic contacts with sympathetic preganglionic neurons in the rat. Projections from both the lateral part of the rostral ventrolateral medulla (rostroventrolateral reticular nucleus) and from the more medial region (lateral paragigantocellular nucleus) were investigated separately in view of their different functional roles in sympatho-regulation and their different chemical composition. Using anterograde tract-tracing of descending medullary pathways with Phaseolus vulgaris leucoagglutinin and retrograde labelling of sympatho-adrenal preganglionic neurons with cholera B chain conjugated to horseradish peroxidase, the existence of monosynaptic connections was sought by electron microscopy. Synaptic inputs from both the lateral and medial aspects of the rostral ventrolateral medulla oblongata were found on identified sympathetic preganglionic neurons. Synaptic specializations were of both the symmetrical and asymmetrical type. The targets of boutons forming asymmetrical synaptic contacts differed according to their origin: boutons originating from neurons in the rostroventrolateral reticular nucleus were mainly in contact with dendrites of sympathetic preganglionic neurons, while those originating from the lateral paragigantocellular nucleus mainly innervated the cell bodies. Our observations provide anatomical support for the view that there are two distinct classes of sympatho-regulatory cells in the rostral ventrolateral medulla, each of which can directly influence the activity of sympathetic preganglionic neurons; they also emphasize the importance of detailed investigation of the subregions of the ventrolateral medulla with respect to their sympatho-regulatory functions.